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3 ] ft Jg a <DSJSffi#ttl<: j;l)777f-0 

teft^ffcs^s 777f-M^sfiffi#eta57 

[n*^ 4 ] sa^a^^jss^ ^^777f- 
m^icn^mRttmutzcticz*). 7777-iT 

^ JSifi-T § M^flTfeffi^ (Hl^«777T- 

• £L/e:B$. flgai , a2 , • • • ^figfi^ttiC 
§777 7^0$^ <D^{tm t . 7 7 77~^<0Sffi 

J:l>777 «r-®eft ^a<bfi^^ft«T £ * § #IrJK: 
^gBBSS^aiiraL, 7T77^~0teft<DSJS^fl:»^h 

2< L/c7 7 77-06fo 

TfNKbfc (R B i ) 3 (F eM) 5 OizXte (R B 
i) 3 Fes O12 ({ILR&^y HJ7A^€^±gl 

7 7 7 7— ©$S7o 
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7777-|K^5iM}^& B 0 «^T bi.ooY 
0. 65 B i 1. 35 F e 4. 05 C a 0. gsOi2T^t). ^<DK*ute 
^JggfclttbT. XTls*19&m(D*Aj<D (1 1 1) i: 
S*USP3±<D (f 1-1 2) (-10 1) 05^2 4 SO 

ffiB%«/u^l6B±«ca»«:W*nL.- 7 7 77-0gft^) 
iSfig{fc«*:'Jv£ < bfc7 7 7f-0g : fo 

JO $i2#37 7 77-0?H7^C#^T, 

ffl/S^ T b 1 . ooYo.esB i 1.35 F e 4 . 0 5 G a 0 . 9 5 0 1 2 ~<? 
£ D (5 fflg-HS 2 (DU^ft^^* 3lffl^T777f 

Tfcfc. Xf-l>*l9a5Ha)^i^ (111) £S*WSP3± 
O (1 1-2) ffi*ttA,««±te«ff*BJinU m<D l fl 

(ill) fc«tt«P3±<z> (-1-12) ffi*t6A,7Sfc±fc: 

20 [B*I9-I ■ )tt>l*iftfc:39b¥ff*lRlfcSiI»iRiori 
U ^n^O^K^tcJ;^7777 :r --^^«fb73f^ 
!Bic<£>7 7 7f- mlte^o 

[H*3S1 0]- 3l*^9^fH^7 7 7-r-lHlK^ 
««5©«»*W£1-£C£teJ:^ 7777- 

30 7 7 7 s - BIBS J&ffl I % 7 >f V * o 
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^7 7 77-0^O7fe^^Otu^^<l^^ 

ttJt?*EHC-WK5««»*. 7 7 7-r-lnlSftO 
Sa«c#tt^^/jNtCi& § ffltc^ LfcytTJ VU-? 0 

im^m i a j. m#m i t^m 9 coi>-rn^^tBS^7 

7 7 7-0lc7^:fflV^C7 , 67 7 ^7^-^o 
[ffl^ffl 1/4J / R**9 fcB«0>7r ^-r-llrtef * 
fflt\ ^7777-Is]fe70^^0Mm^jS7fc^^ 
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[0001]':. 

7 7 7-r-^OKfb75"fpI^i6^^^ <t -5 C7777 
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^icBrrsfco-c&So c^7 7 77-(niK^ci. 7tr 

50 yf^^W^Vl/-^*^ 7777-^m^flJ 
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[0 0 0 2] 

[0 0 0 3] 7t7^VL/-^tt tW^LtfH2 1 klS-r* 

«»2«ia*-e«atF2*aa-rs (02 ioa# 2a 
3t « 7 r ^ -r-urt^ 3 j&iiifit* scttiD mym& 

6-1 4 8 2 90f) o 

[0 0 0 4] t^tWftT 7 yf*-*©-l*H2lcS 
10, 1 l^tSX*77^12ttUA77^1 

bfettaTSS (WH¥4 -.2 0 5 0 4 4*§#KD o C 

a«:* 2»ia^6«ff*wiip-r5*^MKB 1 8 ^msse 

1 9 ttOffl^W^^^^o 7r7T-if 1 7 
ft#ftltt> *5MK5l 8»c*5— 3SKi?fc««Sl 9 

[0005] tw*«fflite?i 4^^^i 6^. 
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i i:S*)IEe2ttS^lc¥fTT\ WZ2(OUZ/X\ nc<fc 

[0 00 6] ti^i 9^<fc«9iirtHK^ocoBS. 77 

ft?! 4^^ffil^L/cm7 I 6oti^^l 6^6S«)te 
1 fcLTffiWU 4^^ai^LfcS^) 1 ce^^ 
efrZnytoz £ LTfcBItf £/c#k S2tDl/V 

TfflSU flft^l 4fr£ffi«Lfcg^et;i^£^<£> 
ttffJT4TS2<01/VXl llciotffiWr^M 

l9 9 0je*^*5ofiS^lBH^f(:L, ^ftwsur 

ffl*77^^1 3£it£^5ft*^&5££fc:£:tK 
[0 00 7] %*5ffilft? 1 4 1 6C0W1gH5ftt 

[0 0 0 8] %*5, Cn^7T^X-"0$i : ?tCffl^iAt5 > 
777f-If^Lt^ jfi$=\ ilCLPEg (JKfBx 

«±WR3ff-*^ h#^ B ^fi (L P EMD ^iv^nt 

G W^hV^AM-^'Vb) f$S 0 B 0 {C]:HT7 7 7 

-r - ©e«a^7t € t ^J^^#f £ *P £>T*&%>o 

[0 0 0 9] 

*±wr*-*^ 777f-@r5ft^fi 

afleett^fr^^i/^x^sSo ^orab, 777 

[0 0 1 0] fct?, c<DiaftWtt*3S:# , J"S^:*fc. 

(MWm 6 0-2 4 3 2 1 7^) 
©ffl^)t^?te 2 y h8 0 H a »777f 

1 3 4 3 7 2^, »2-l 8 0 7 5 7^) 
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m&*&m? z&ffi mmws- 45231^) 
[001 1] i^u coi&o&mmcte, ^nztvk 

B i g^±g^;tf-* v h \c T b *mn? 3 ctlcX 

-r&£^. it)Sjfiffi#te^^ggi. 5 Aim 

LPEStJ; %m£hn<D&MiFiJ&£> K mfr 5 0 0 p mgfi 

«jn-e»6«*3«iaba (a) /wutffioft*, «<^s* 
t&ft?&¥ftttmT*&&m±?tm&M. (») #777 

- ©eft ©ias^ft*^*e*ffit & /j^ < ft s 7 7 7 

tttt*«M^< L&ttfttfftSft^tf. *IflSlc77 

[0012] ffbi^iRSfca^^r^ 

SS[«c#1t^^^ ^ A 7 7 7 -r-(5fig?£lHR*r SCfcT? 

[001 3] 

-r s Miasms* ©$5 * # s y r v hue? 
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*DU 7 7^T r -(Hl^^^^ft:a^J^<^^o 
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H) «§ 0 H^flfyc^ T b 1 . 00 Yo. 65 B i i. 35 F e 
4. 05G ao. 95 0iz&5ffij5E"e*5o t/cYs Fes O12 

[001 7] *fg0^7r^7 :> -[Hlte^ 1 T^. ttfifflKJ? 
tt. 7777-iMM^»»^it^<l; 

IrJ^cW LT ¥tT^I&] i: MK7j 2 ^iqj^ 

[0 0 18] ±|H^<t^^7 7^^-|5I&?^ TCT 7 ^ 
[0 0 19] 

W^^aati^Tt^^«t, 7 7 77-0^0 
0 F = 0Fraax XC0S a -® 

0 Fl , a »li777f-0^(Dl^lT^D, BMk^iRj^ 

50 iRj^U^IsIteb^^o Cctll^L^tl 7777 
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#Bfl¥ 1 1-249095 



d0F /dT=cos aXdGFmax/dT 
•<3> 

Ci =cos a j& 

d0F /dT = Cl Xd0Fmax/dT + 

3tl»*lft i:©WftSa coum ffi^'fttc £ 5 7 r ^-r- 
f 1 i± £ lc y r ^ -r - fft? T? * 3 Jfc¥IS H O 

3&5a»iai:IB2 3«oW**S«k:-e^ f^a 

[0 0 2 1 ] B3t/TNt IM^ftSl^ 7 7 30 

ft? 3 4fciIifiU 5 Ic £oTft:77^3 6 

^Aj«tC*7frr&o Cct!?§3 8^W77 7T 
? 3 3tCt±— *r<a*£\fl£5 4 0,4 1 tCcfcoTftttlC^p 

[0 0 2 2] Sf777f-lf^^S*-^7 
Stt^eDcfc^MtSiLfco PbO-Ba Os -B 12 0 
3 fcBSMfcU (LPEft) tc£ 

2. 4 9 6A, ffijffitf (CaGd)3 
(MgZrGa) 5 Oi 2T?d5Sif2 3 >f >tS 1 1 
7 0 /imCDgSO (111) B±lC> B ig&3l±S®c 

h#«SA (LPE§t ffi^ScTbi.ooYo.esB i 50 



0F (T) -0Fmax (T) X COS 0£ (T) -® 

+ 0FmaxX (-sin a) Xda/dT 

&-C2 = 0Fmax x (— sin a) 

C2 xd a/d T • -@ 
1. 35 F e4. 05 G ao. 95O12. IS4 5 0|im) £WJ&L 

*5tU ^c€^7^^ hiSte (-1 1 0) /h«&:7^y 

hS« (1 1-2) fflt?$So LPElS:fJf 5 2tfx 
To mZtlfcL P Ei^7. 6mmX5. OmmtC^ 

KU W*te£D^*Rft*Lfc«^ l 0 

0°C, S^HHWDsfflb^o cnti. j&BK»te<fc5— ** 

JgbT^ 7. 6mmX5. OmmxO. 3 3rrm<Dfl£KlC$fiB 

tt±tf u mmmm<D ( 1 1 1 ) ffi»cR»i»±K*ai» 

Lfco fits 1. OmmXl. 2mmX0. 3 3mmtC^}W 

mmc (1 1 o ffii (-110) mt (-1-12) s 

MMi (VSM) JCct h#«S*OfS«J^H , r 
S«ft^«!lSL/fci:C6 1 2 0x;l/Xf7 FT&oTcfc 
46, *i\^5lc<fcSEI^^l 5 0x;l/Xf«y FlcR 

ffi, BP'S (1 1 1) ffi^WbTSit^AI^-r^^d^L 

[0 0 2 33 H6-t±3ff— *y h#<S*« (ill) 

Sot, y h#JI8*<?>ff«©ffi^ ^^rl/t 

[0 0 2 4] 2T-*y h#*S^tc«*^5tc<J;^!S6 

co^cSl^i:C5tc, SS45^«fcO a ^14 <-1-12> . b 

75f{4 <-l-1 2> TJffl^S <-1 0 1 > 75"fi^2 4*^7f 
IrI. c75"fe <-1 0 1 > . d75m <-2 1 1 > Icm^WtU 

yr^f-mkn^m^t^ um&i o 

°C. 2 5°C. 6 5°CCQ3^fTo/c:o 
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[0025] 7T^?-m&n(offl£B$k%:M7 ~m\ 
waot <i i i> ^fiLh^^*f#Hffi^^fe 

tfttfl28S*&T?*0^ < 1 o o> ^fe^^o^ft^ffi^ 

{gSfc:&£f5 (P. HansenH Thin So 

lid Films, 114(1984)69-107) 0 
[0 0 2 6] 0 7li <-1-1 2> *®ctI5^IW^W 

^^h;«t^6©ai;*^ «R©*4M*i!L IE 
fitter (111) ffifr?> 5 SffitC (001) B^$§o 
S&8aCD$rE0£:0 1 1 tC^-To *y 0 

©iKffctt, «ftasai*T*s <i i i> -fiiiLt <-i-i 

l > *ttk:ia€a<. ^ftSifiato <o o l > 75"fe*c(*i 

fctf^ ffifi»«:£a«£, <0 0 1 > ?Jffi*«»ciiia 
U <-1-1 l> ^tMcjfitKfc*. 7 7=y"r-Wfcfr<v 

0 7U:£>^T. 5mA. 2 0mA, 2 

?<S^ot^o 1 5mA^(i777f-0gft 
^Hffi^a«fiT**SK 2 0mAT'tt(5SfT% 2 5m 

[0 0 2 7] c«l^tt*OJ;dlcSlwe*So M3$<9 
fgi W±gi£:&£o *ftfc:J*U SMgS«?)7r7f 

-0<6ft©ja*«ft-e**fiia*2a©»#tt. semi 

(O^^^r^x^^^OBlJlD^^^^ 
«Stfe*©«ffc«« <0 0 1> tfffifcjE^tffc^fcfc. 

fet). S9J^tiS7T'7 7 :p -lHrt£ft<0iSS«Sd 0f / 
dT&gUc&£ 0 2 5mA©^T*t>. ffiiSfcaSi*^ 
SOKfkW (001) ^ffifcie^W-ftl^tf, RteffliSL 
Tt^Sfctf). «ffc©lHllteftatt**<3S:So iBteff*. 



(6) »W 1 1 -2 4 90 9 5 

dTttjE^^So Cft£fc:*fU 2 0mA^T1^2 

[0 0 2 8] B8» <-1-1 2> X&frZ <-1 0 1> 7j{£ 
-\2 4fi©^Jc«ai5©BttS€rWiDL^:*'&T*So 

m^AK fi<^ <0 0 i> SW«5 0 C£>K«c«fc 
Sfift^lOt, 2 5°C. 6 5°CTiS^|WICfiitc^:oT 

[ o o 2 9 ] m 9 « <-i o i > fimcnmEwmnzsi 
w^* 6 o c r\ mmM^mimmm 

« 9 <aflfcfl2g^tt<o <-1-1 i> £ <-1 l l> x 
20 «{fcBSi»i<0 <o o l > £ <-loo> tt, gBcW 

[0030] hi oa <-2i i > ^ffiicwKe^Ki?* 

Kl?^ h;l/«BStt06©d^*:t?. (111) 
ffifr£>7 0 m<0&Wl£ (-11 1) ffi*^5o ffiiSfcftS 
io SHSBlfttt <i l i> TJffifc <-l l i> 7jfutc|pj^^< 
<-l l i> *ffifctt»o«ft:^fiiv^-Cv^»^© 

7T^^r—\£$E& xcos 70= 3 2jgXcos 70= 1 lfif 
$>3 0 01 FM89«X^^ h^lclt^T 

■WEtt^* * HBlT<z> 7 r ^ 0(E£ f? i 
»gft©«fkW <-1 1 1> ^ffiWififclRl^T^SfefeTf* 

[0031] c^<fc-5fc^r-^^ h«B»©WS*iRifc: 

SLT7 r @eft^iaSfic#tt*/J^ < t^>c ^ 
^Tf?So ^^c, fOfg^lT^ 07, 08<DJ;9 
tc^-^^^#^7jf^{<:^W^ffl*DLTtci:l^L, S/c 
07—01 O^DX^^ h;l/^t<S4ot^SCi^ 

[00 3 2] ^*5, H6^43(/>T. 
50 HB&a<D <-1-1 2> ^ffifc««50«l!L%9l*nLfc»& 
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J! 

t, *<DttfoWmtttiL. OSD <-1-1 2> 1 
2 OffikffififS <-12-1> <2-1-1> 

[0 0 3 3] 

Sft^BWffiOfc'rftfiKM 3 5ffilcfc5J;5fc:IB5£b 
1 5 0xWf7R»5, «KeoBi6«8Rtt« 2 o 

[0 0 3 4] 777f~Ifi:35:5^7 bJMSftli 
B5»c^?"J;5&#JK^fl*b;fc 0 PbO-B 2 Os - 
Bi 2 0 3 SrBjWfcU LPEfflcJ;^ *fr?SS# 1 
2. 4 9 6 A> ffijStf (C aGd) 3 (MgZrGa) 
5 Oi2T*3S&3>r>^ 1 7 0 iim(OWR<» 

(111) B±tC, B if»±»^^7 hJ&SA 
(L P EI, ffl&T bi.ooYo.esB i1.35Fe4.05Ga 
0. 95O12, f&&4 5 0 /im) ^W$cbfc 0 m5lc^£ 

5tc. Sfitc ti^&6^/J>n^co 7 ^*y hffifftfifZftx 

$3^. T^^^y h®« (-1 1 O) ffi. /hS*?-^? 

bffiti (1 1-2) ffiTfeSo f#£ti;fcL P 

7. 6mmX5. OmmteWWU WBfc<fc DS«£R&£b 

T?*£o WJKWJ^bT. 7. 6mmx5. Ommx 

0. 3 5mm^^WctSM±±^fL, itKMffi?) (1 1 

1) ffifcE»|»jhlS*JI»Lfeo *LT, 1. Onmx 

1. 2mmX0. 3 5mmfc:3J»rb> Mfflc (1 1 l)jg£ 
(-1 1 0) S£ (-1-12) ffi©£j£^bgyoT#te<D 

BBJfcbfco fi»K3Rffll»AW- (VSM) fc«kt>;?-* 
>y h*tt«©ISait:H , raafk*»J^Lfei:C5 1 2 0 

1 5 0x;l/Xf-yKiaT, * <y h*«**fifd5 

Klfc«;fcS«bfcBB. BP* (1 1 1) ffitefcfLTggfc: 

[0 0 3 5] 01 2<DAtC*cf cfc^C. 7 777-1^ 
7 0 fc*. ±f2<D<fc 5 ft«tt2f-* y h#^S 7 2 ^ 3 

ffik mtL^m^rm^r, ftzmmvLTcWcD (-1-1 

2) BB*WK50Stt«fc:EBLfc:o WK5<0 
K^tt <~1-12> ;£ffiU:9ij!in;*n&o COcl^li. 0 7 
<0^&§a lC*5tf5*K5^«iMi 2 0 m ACQif^CfSij 

t). 7 7-^x~^i:LTti:3 4&X 3ffl = 1 0 2fi<9 



(7) 4#P*W 1 1 -2 4 9 0 9 5 

72 

h#ffiii£3fflteiBbT^5<afci\ «/£bfclS*£>f|ff 
^4 50 /tmT'*D, ^n*inXbTfl^T^3fc#K 

H»t?*S 0 b^U W#«fcWJ^**«i#bT5 0 

0 /im^e^SiPt^K^WfiK^prfiitc^:^, jtaX&<9*§ 
SI fflSfcO LT777f-0gft^ 
^<T^tlti\ «ffl"rS#-*y h#ttJt<Dffl»«2ffl 

[0 0 3 6] #-*>y h Affile aWBESfc* D«»75" 
%H1 3tc N ^«S«^9JS3B*«:0 1 4 lc*vr 0 cn 

o\U l «OR«««*iX«5*Jttttte»br»a6J«:« 

1 i) ffi&ymtmmz%;&&*>icw%, «tt*— 

[0 0 3 7] 0 1 3Wi 1 4lC*3^T. Jt«Att^O 
^0. 2 3 3mmlCbfct)0^r2ffi^fflb, Stft^TlRl*^ 

3&JBJM«:B3ftlbTjWffibfco 

2 t, , * v h&m&commkM&M 

iLfeE IP* (ill) ffite»bTS*£A*f , r£«fc 

lHB£ft©ia«l#ffi%iWffibfe 0 

S«fc^^HSbT««gS^iaKt#1t«:flJ^bfco c<0 
[0 0 3 8] (^ffif?ij 2 ) ^r- * ^y h mSMt it (Mffim 

1) trnvmrnx-vm^fco eb, ^ji^i. ommx 

1. 2mmX0. 3 3mX+&$, Mikti^mftfat^ftJi 

[pj^IrH/^c t 3 2 a©7 r "yf-mmft %:1iir% fc 
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*c nit?***?** m7&Tzyt<DGgjm<Dttftm 

fcSI^Lfco 7mi5©l?rti 1 5 0x;l/Xf7KT^ 
9. fUSB <DfflW)WM.1\£i& 0~80mA T rT§E L fto £ 

1 2 B tc^-T J; o fc. 7 7 7f-I?7 4^ ±|H*e 
fWUfcttttstf-*? MM8S7 2*3®. 7^fe^^ 

y hWe«D LfcffllO (-1-12) JknME<DNm 

60(111) £»ttflP3±£> (l 1-2) ffi*ttA,«i* 

LTtt. *T\s*®&m<0*£><D (111) fc«$WF9 
±<D (-1-12) KfS/u/cM^W^W^Ct^ 

[0 0 3 9] y7^y : -®tfcfi(Dffl%.m%;*m\ 5fcl, 

Sfc3ttKS«OWffij|8**lIl 6 Jc^To 01 5**x 

tt^c^wr7f- ©Eft <D 

[0040] raw 3 ) * h jwedia mmm 

1) ^IsID^/lBT^SfLfCo §U Tfffittl. Oranx 
1. 2mmX0. 3 3rmfCfe!^ BBEft^««^fRl^¥ff75" 

[Rl^:(pli^ct^3 2fi^7r^-r— (eBSft^^rrst 
©TfeSo B3©fflffi*«r{£IBU U&fclKSBJfey 

^SlI^L/'Co *^MSEO«»« 1 5 0x;l/Xr>y KT*£ 
^ 0 — 8 OmAWf Lfco d 

^ WK54)«j¥fc <-1-1 2> 7}&fr£ <-1 0 1 > 
-v2 4*^f^fc9lADL/co 2f— *y h#IS*fctt«K 

«3t¥iaafc»uT . xfwg^©^ (i i 

i) £«#JiP3±£> (-1-12) cB*^ (-10 1) i^\2 
[0 0 4 1 ] ^T^x-BKftOflJffitSm^Hl 7iC N 



(8) # 1 1 -2 4 9 0 9 5 

[0 0 4 2] (###! 1 ) (USSCT 
1) tfflt^mT'VmLfco fiU \f-ffitil. Ommx 
1. 2mmxo. 3 3mT*&V, Mfctfffl&fifatWfffi 

B3t?^«3tF*. iia?-£^BftaBO&-rftfi 
1 o Sffilc&ScfcSfcKKLT, #WgS<E>iBSS#1£ 
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